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(54) APPARATUS AND METHOD FOR INSPECTING PRINTED CIRCUIT BOARD 

(57)Abstract 

PROBLEM TO BE SOLVED: To inspect the defect of the 
pattern of a printed circuit board immediately before the 
mounting of parts. 

SOLUTION: A printed circuit board inspecting apparatus is 
equipped with the area dividing part 5 discriminating the 
pattern areas on a printed circuit board with respect to the 
image of the printed board 1 taken by an input camera 2 and 
an inspection part 4 having an inspection treatment part 6 
detecting the pattern areas. The area dividing part 5 forms 
area data on the basis of colors different at every pattern 
regions to output the same to the inspection processing part 
6. The inspection processing part 6 detects a defect at every 
pattern region with proper inspection accuracy by applying 
different design roules at every pattern regions or applying a 
comparing inspection method using the comparing data with 
the normal reference image corresponding to the printed 
circuit board 1 . 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Test equipment of a printed circuit board which inspects existence of a defect of several 
pattern spaces which were formed in a printed circuit board, and from which a color differs mutually 
characterized by comprising the following. 

An imaging means which picturizes said printed circuit board in which said two or more pattern spaces 
were formed. 

An area identification means to discriminate each pattern space from a picture of said printed circuit 
board obtained by said imaging means based on a color of each pattern space of said printed circuit 
board. 

An inspection means which inspects existence of a defect of each pattern space using an inspecting 
standard which was identified by said area identification means, and which was beforehand established 
for every pattern space. 

[Claim 2]Test equipment of the printed circuit board according to claim 1, wherein said inspecting 
standard is a design basis which makes a geometric rule of a pattern. 

[Claim 3]Test equipment of the printed circuit board according to claim 2 characterized by comprising 
the following. 

A design-basis storing means in which said inspection means stores two or more design bases which 
correspond to two or more pattern spaces, respectively. 

A selecting means which chooses a design basis corresponding to each pattern space from said 
design-basis storing means. 

A judging means which judges existence of a defect of each pattern space based on a design basis 
with said selected selecting means. 

[Claim 4]Test equipment of the printed circuit board according to claim 2 characterized by comprising 
the following. 

A design-basis storing means which stores a design basis with said inspection means common to 
each pattern space. 

A conversion method which changes a picture of each pattern space into a picture of resolution which 
was able to be defined beforehand, respectively. 

A judging means which judges existence of a defect with the application of said design basis stored in 
said design-basis storing means to a picture of each pattern space obtained by said conversion 
method. 

[Claim 5]Test equipment of the printed circuit board according to claim 1, wherein said inspecting 
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standard is an acceptable value of a difference of a pixel value of an image comparison and a picture 
of said printed circuit board obtained by said imaging means. 

[Claim 6]Test equipment of the printed circuit board according to claim 5 characterized by comprising 
the following. 

An acceptable value storing means which is further provided with an image comparison storing means 
which stores an image comparison, and stores two or more acceptable values to which said inspection 
means corresponds to two or more pattern spaces, respectively. 

A selecting means which chooses an acceptable value corresponding to each pattern space from said 
acceptable value storing means. 

A judging means which searches for a difference of a pixel value of a picture of each pattern space 
identified by said area identification means, and said image comparison stored in said image 
comparison storing means, compares an acceptable value with said selected selecting means with said 
difference, and judges existence of a defect of each pattern space. 

[Claim 7]Test equipment of the printed circuit board according to claim 5 characterized by comprising 
the following. 

An acceptable value storing means which is further provided with an image comparison storing means 
which stores an image comparison, and stores an acceptable value with said inspection means 
common to each pattern space. 

A conversion method which changes a picture and said image comparison of each pattern space into a 

picture of resolution which was able to be defined beforehand. 

A picture of each pattern space obtained by said conversion method. 

A judging means which searches for a difference of a pixel value with an image comparison 

corresponding to this, compares with said difference an acceptable value stored in said acceptable 

value storing means, and judges existence of a defect in each pattern space. 

[Claim 8]Test equipment of the printed circuit board according to claim 5 characterized by comprising 
the following. 

An acceptable value storing means which is further provided with an image comparison storing means 
which stores two or more image comparisons which have the resolution according to each pattern 
space, and correspond to each pattern space, respectively, and stores an acceptable value with said 
inspection means common to each pattern space. 

A selecting means which chooses said image comparison corresponding to each pattern space from 
said image comparison storing means. 

A conversion method which changes a picture of each pattern space into a picture of resolution which 
was able to be defined beforehand. 

A difference of a pixel value of a picture of each pattern space obtained by said conversion method 
based on a pattern space identified by said area identification means and said image comparison with 
said selected selecting means is searched for, A judging means which judges existence of a defect in 
each pattern space by comparing with said difference said acceptable value stored in said acceptable 
value storing means. 

[Claim 9]Test equipment of the printed circuit board according to any one of claims 1 to 8, wherein 
said area identification means extends a pattern space with said severe inspecting standard to the 
pattern space side with said loose inspecting standard in a boundary part which two or more pattern 
spaces touch. 

[Claim 10]An inspection method of a printed circuit board which inspects existence of a defect of 
several pattern spaces which were formed in a printed circuit board, and from which a color differs 
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mutually characterized by comprising the following. 

A process of picturizing said printed circuit board in which said two or more pattern spaces were 
formed. 

A process of identifying each pattern space obtained by said imaging step based on a color of each 
pattern space of said printed circuit board. 

A process of inspecting existence of a defect of each pattern space using an inspecting standard 
which was identified by a process of identifying said pattern space and which was beforehand 
established for every pattern space. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the test equipment of a printed circuit board and the 
inspection method of a printed circuit board which conduct defect inspection of the pattern formed in 
the printed circuit board in front of component mounting. 
[0002] 

[Description of the Prior Artl Drawing 21 is a figure showing the manufacturing process and inspection 
process of a printed circuit board. In drawing 21 . a printed circuit board is manufactured by each 
process (Steps S21-S25) of CAD data creation, pattern drawing, the pattern formation to a substrate, 
lamination and silk printing, and component mounting. 

[0003]In a CAD data creation process (Step S21), circuit patterns which should be formed on a 
substrate using CAD (design support computer software), such as a signal wire, a power source wire, 
and line GND, and the pattern of a pad region are designed. 

[0004]In a pattern drawing process (Step S22), based on the pattern information obtained by CAD, a 
pattern is drawn to a sensitive film, and a mask is created. In a pattern formation process (Step S23), 
the circuit pattern of a copper thin film is formed on the surface of a substrate using the mask 
created by the previous process. In lamination and a silk printing process (Step S24), a gold plate field 
and a silk field are created on a substrate. 

[0005]At the process so far, the printed circuit board in which the predetermined pattern was formed 
is completed. In a component-mounting process (Step S25), electronic parts, such as a 
semiconductor chip, are mounted on a printed circuit board. 

[0006]In the manufacturing process of the above-mentioned printed circuit board, various inspections 
are conducted according to each process. That is, after a CAD data creation process, the design rule 
inspection (Step S31) of whether the pattern created by CAD has agreed in the design rule (geometric 
designing rule) which defined the size between the line width of a pattern or a line etc. is conducted. 
[0007]After a pattern drawing process, the film inspection (Step S32) which detects the existence of 
the defect of the pattern formed in the film is conducted using a film inspection machine. 
[0008]After the pattern formation process to a substrate, the visual examination (Step S33) of the 
circuit pattern formed on the substrate is conducted using a visual inspection apparatus. It is 
preferred to conduct the inspection which applied a different judging standard according to the kind of 
target circuit pattern in this process. For example, in JP,2-66434,A, the method of inspecting by 
separating a signal line pattern and the other circuit pattern using a design data (CAD data) is 
indicated. In JP,7-83848,A, the method of inspecting by performing thinning and separating a signal 
line pattern and the other circuit pattern is indicated. 

[0009]After a component-mounting process, the stored test (Step S34) which checks the mounted 
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state of parts is conducted. 

[0010]In the manufacturing process of the conventional printed circuit board, the inspection which 
uses an inspection machine at lamination and a silk printing process was not conducted, but the check 
of the existence of adhesion of a foreign matter was performed by the visual inspection by an 
inspector. 
[0011] 

[Problem(s) to be Solved by the Invention]However, these days, the method of carrying parts, such as 
a semiconductor chip, in the pattern on a substrate directly, and mounting them is used increasingly. 
For this reason, if the defect of a crack (crack) or a pattern arises in the pad region and wiring area by 
which direct continuation is carried out to parts, a product defect will arise. Then, to conduct the poor 
inspection of the pattern on a printed circuit board just before the component-mounting process 
(Step S25) to a printed circuit board top is desired. 

[0012]The purpose of this invention is to provide the test equipment of a printed circuit board and the 
inspection method of a printed circuit board which conduct defect inspection of the pattern in the 
printed circuit board in front of component mounting. 
[0013] 

[The means for solving a technical problem and an effect of the invention] The test equipment of the 
printed circuit board concerning the 1 st invention, The imaging means which picturizes the printed 
circuit board in which it is test equipment of the printed circuit board which inspects the existence of 
the defect of several pattern spaces from which a color differs mutually formed in the printed circuit 
board, and two or more pattern spaces were formed, An area identification means to discriminate each 
pattern space from the picture of the printed circuit board obtained by the imaging means based on 
the color of each pattern space of a printed circuit board, It has an inspection means which inspects 
the existence of the defect of each pattern space using the inspecting standard which was identified 
by the area identification means, and which was beforehand established for every pattern space. 
[0014]In test equipment of a printed circuit board concerning the 1st invention, two or more pattern 
spaces formed in a printed circuit board inspect using the characteristic of having a color different, 
respectively. That is, based on a color of each pattern space, an area identification means identifies 
each pattern space to a picture of a printed circuit board obtained by picturizing a printed circuit 
board by an imaging means. And an inspection means inspects existence of a defect with suitable 
inspection accuracy for every pattern space by applying an inspecting standard beforehand 
established to each pattern space which an area identification means identified. For this reason, 
defective detection of a printed circuit board can be efficiently performed by applying a loose 
inspecting standard to a pattern space which applies a severe inspecting standard to a pattern space 
made into a problem also in a minute defect and with which a comparatively big defect is permitted. 
[0015]In composition of test equipment of a printed circuit board concerning the 1st invention, test 
equipment of a printed circuit board concerning the 2nd invention is a design basis as which an 
inspecting standard specifies a geometric rule of a pattern. 

[0016]In this case, since defect inspection of each pattern space is conducted using a design basis 
applied to each pattern space, it is detectable whether each pattern space is correctly formed in 
accordance with a design basis. 

[0017]Test equipment of a printed circuit board concerning the 3rd invention, A design-basis storing 
means in which an inspection means stores two or more design bases which correspond to two or 
more pattern spaces, respectively in composition of test equipment of a printed circuit board 
concerning the 2nd invention, It has a selecting means which chooses a design basis corresponding to 
each pattern space from a design-basis storing means, and a judging means which judges existence of 
a defect of each pattern space based on a design basis with a selected selecting means. 
[0018]In test equipment of a printed circuit board concerning the 3rd invention, two or more design 
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bases are stored in a design-basis storing means, according to a pattern space to be examined, a 
selecting means chooses a design-basis storing means to a design basis, and existence of a defect of 
a pattern space is judged by a judging means based on a selected design basis. Thereby, based on a 
design basis suitable for each pattern space, defective detection of each pattern space can be 
performed with optimal inspection accuracy. 

[0019]Test equipment of a printed circuit board concerning the 4th invention, A design-basis storing 
means in which an inspection means stores a design basis common to each pattern space in 
composition of test equipment of a printed circuit board concerning the 2nd invention, It has a 
conversion method which changes a picture of each pattern space into a picture of resolution which 
was able to be defined beforehand, respectively, and a judging means which judges existence of a 
defect with the application of a design basis stored in a design-basis storing means to a picture of 
each pattern space obtained by a conversion method. 

[0020]In test equipment of a printed circuit board concerning the 4th invention, a common design 
basis of each pattern space is stored in a design-basis storing means. And by changing resolution of 
each pattern space suitably, granularity of a picture of a pattern space to a common design basis is 
adjusted, and an inspection is conducted with inspection accuracy according to each pattern space. 
Thereby, existence of a defect is efficiently detectable with optimal inspection accuracy for every 
pattern space. 

[0021]In composition of test equipment of a printed circuit board concerning the 1st invention, test 
equipment of a printed circuit board concerning the 5th invention is an acceptable value of a 
difference of a pixel value with a picture of a printed circuit board from which an inspecting standard 
was acquired by image comparison and an imaging means. 

[0022]In this case, based on an acceptable value of a difference of a pixel value of an image 
comparison which is a regular picture, and a picture of a printed circuit board actually obtained by an 
imaging means, existence of a defect of a pattern space is correctly detectable. 
[0023]Test equipment of a printed circuit board concerning the 6th invention, An acceptable value 
storing means which stores two or more acceptable values which are further provided with an image 
comparison storing means which stores an image comparison in composition of test equipment of a 
printed circuit board concerning the 5th invention, and to which an inspection means corresponds to 
two or more pattern spaces, respectively, A selecting means which chooses an acceptable value 
corresponding to each pattern space from an acceptable value storing means, A difference of a pixel 
value of a picture of each pattern space identified by an area identification means and an image 
comparison stored in an image comparison storing means is searched for, and it has a judging means 
which compares an acceptable value and a difference with a selected selecting means, and judges 
existence of a defect of each pattern space. 

[0024]In test equipment of a printed circuit board concerning the 6th invention, a difference with a 
pixel value of an image comparison stored in an image comparison storing means and a picture 
picturized by imaging means is searched for. By a selecting means, an acceptable value corresponding 
to a pattern space is chosen from an acceptable value storing means, compares a difference of a 
selected acceptable value and a pixel value of an image comparison and a picture of a printed circuit 
board, and existence of a defect of each pattern space is judged. Thereby, an imaging range of a 
different printed circuit board from an image comparison can be judged as a defect using a suitable 
acceptable value. 

[0025]Test equipment of a printed circuit board concerning the 7th invention, An acceptable value 
storing means which is further equipped with an image comparison storing means which stores an 
image comparison in composition of test equipment of a printed circuit board concerning the 5th 
invention and in which an inspection means stores an acceptable value common to each pattern 
space, A conversion method which changes a picture and an image comparison of each pattern space 
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into a picture of resolution which was able to be defined beforehand, A difference of a pixel value of a 
picture of each pattern space obtained by a conversion method and an image comparison 
corresponding to this is searched for, and it has a judging means which compares an acceptable value 
and a difference which were stored in an acceptable value storing means, and judges existence of a 
defect in each pattern space. 

[0026]In this case, a regular picture of a printed circuit board is stored in an image comparison storing 
means as an image comparison, and a difference of a pixel value of this image comparison and a 
picture of a pattern space obtained by an imaging means is searched for. An acceptable value 
common to each pattern space is stored in an acceptable value storing means. The conversion 
method can change a picture and an image comparison of a printed circuit board into a picture of 
predetermined resolution according to a pattern space identified by an area identification means, can 
judge a grade of both difference based on an acceptable value with which a judging means was stored 
in an acceptable value storing means, and can detect a defect 

[0027]Test equipment of a printed circuit board concerning the 8th invention, In composition of test 
equipment of a printed circuit board concerning the 5th invention, it has the resolution according to 
each pattern space, And an acceptable value storing means which is further equipped with an image 
comparison storing means which stores two or more image comparisons which correspond to each 
pattern space, respectively and in which an inspection means stores an acceptable value common to 
each pattern space, A selecting means which chooses an image comparison corresponding to each 
pattern space from an image comparison storing means, A conversion method which changes a 
picture of each pattern space into a picture of resolution which was able to be defined beforehand, A 
difference of a pixel value of a picture of each pattern space obtained by a conversion method based 
on a pattern space identified by an area identification means and an image comparison with a selected 
selecting means is searched for, It has a judging means which judges existence of a defect in each 
pattern space by comparing an acceptable value and a difference which were stored in an acceptable 
value storing means. 

[0028]In test equipment of a printed circuit board concerning the 8th invention, an image comparison 
for every pattern space which has the predetermined resolution according to each pattern space is 
stored in an image comparison storing means. An acceptable value common to each pattern space is 
stored in an acceptable value storing means. And if a pattern space of a picture of a printed circuit 
board obtained by an imaging means is identified, a conversion method will change a picture of a 
pattern space into a picture of resolution which was able to be defined beforehand, and an image 
comparison corresponding to this changed pattern space will be chosen by selecting means. And the 
judging means can detect existence of a defect of a pattern space correctly by searching for a 
difference of a pixel value of a picture of a printed circuit board, and an image comparison, and 
comparing with an acceptable value stored in an acceptable value storing means. 
[0029]Test equipment of a printed circuit board concerning the 9th invention, In composition of test 
equipment of a printed circuit board concerning the 1st - the 8th one of inventions, an inspecting 
standard extends a severe pattern space to the pattern space side with a loose inspecting standard in 
a boundary part which two or more pattern spaces touch in an area identification means. 
[0030]In this case, in a portion which a pattern space from which accuracy of an inspecting standard 
differs touches, erroneous detection and an oversight of a defect can be prevented by applying a 
severe inspecting standard. 

[0031]An inspection method of a printed circuit board concerning the 10th invention, A process of 
picturizing a printed circuit board in which it is an inspection method of a printed circuit board which 
inspects existence of a defect of several pattern spaces from which a color differs mutually formed in 
a printed circuit board, and two or more pattern spaces were formed, A process of identifying each 
pattern space obtained by an imaging step based on a color of each pattern space of a printed circuit 
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board, It has a process of inspecting existence of a defect of each pattern space using an inspecting 
standard which was identified by a process of identifying a pattern space and which was beforehand 
established for every pattern space. 

[0032]In an inspection method of a printed circuit board concerning the 10th invention, two or more 
pattern spaces formed in a printed circuit board use the characteristic of having a color different, 
respectively. That is, based on a color of each pattern space, each pattern space is identified to a 
picture of a printed circuit board obtained by picturizing a printed circuit board. And existence of a 
defect is inspected using a suitable inspecting standard for every pattern space by applying an 
inspecting standard beforehand established to each identified pattern space. For this reason, defective 
detection of a printed circuit board can be efficiently performed by applying a loose inspecting 
standard to a pattern space with which a minute defect also applies a severe inspecting standard to a 
pattern space made into a problem, and a comparatively big defect is permitted. 
[0033] 

[Embodiment of the Inventionl Drawing 1 is a block diagram showing the composition of the test 
equipment of the printed circuit board by the example of this invention. 

[0034]In drawing 1 , the test equipment of a printed circuit board, It has the inspection section 4 which 
inspects the existence of the defect of the printed circuit board 1 based on the image data of the A/D 
conversion part 3 which changes into digital data the analog data of the picture outputted from the 
camera 2 for an input which picturizes the printed circuit board 1 , and the camera 2 for an input, and 
the digitized printed circuit board 1 . 

[0035]The inspection section 4 contains the region dividing part 5 and the examining processing part 
6. The region dividing part 5 acquires the area information which divides the picture of the printed 
circuit board 1 inputted from the camera 2 for an input into the picture of each pattern space, such as 
a wiring layer and a pad region, and shows the position of each pattern space. The examining 
processing part 6 inspects the existence of a defect with the application of the inspecting standard 
which was suitable for each pattern space of the printed circuit board according to the area 
information acquired in the region dividing part 5, respectively. 

[0036]Next actual operation is explained to an example in detail about the composition of the test 
equipment of a printed circuit board. 

[0037]The test equipment of this printed circuit board makes the printed circuit board of the state in 
front of component mounting by which patterns, such as circuit patterns, such as a signal wire and a 
power source wire, a pad region, and a silk field, were formed on the substrate a subject of 
examination. 

r0038l Drawing 2 is a figure showing the picture of the important section of the printed circuit board in 
front of component mounting obtained with the camera 2 for an input. Each pattern space of the 
circuit pattern field 1 1, the resist field 12, the pad region 13, and the silk field 14 is formed in the 
picture 1 0 of the printed circuit board of drawing 2 . Drawing 3 - drawing 6 show the picture of the 
circuit pattern field 1 1 divided from the picture 10, respectively, the resist field 12, the pad region 13, 
and the silk field 14. 

[0039][Processing operation of the region dividing part 5] The region dividing part 5 divides the picture 
of each pattern space by three ones which are shown below of processings based on the picture of 
the printed circuit board 1 incorporated from the camera 2 for an input for area division, and acquires 
area information. 

[0040](D The 1st area division processing drawing 7 is a flow chart of the 1st area division processing, 
the red (R) asked for the picture 10 of drawing 2 for every pixel, and green — (G) and blue — it is 
inputted as a pixel value of (B). Since each pattern spaces 1 1-14 on a printed circuit board differ in a 
component, respectively, they differ in the surface color. For this reason, the pixel values of each pixel 
of each pattern spaces 11-14 of the picture 10 also differ for every pattern space. Then, the picture 
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of each pattern spaces 11-14 can be divided from the picture 10 by dividing the pixel value of each 
pixel of the picture 10 in the suitable range (clustering). 

[0041]First it inputs as color data which consists the picture 10 of a printed circuit board of red for 
every pixel, and a green and blue pixel value with the cameras 2 for an input, such as a CCD (charge 
coupled device) camera (Step S1). 

[0042]Next based on the red for every pixel inputted from the CCD camera, and a green and blue 
pixel value, each pixel is arranged to red and a green and blue three-dimensional color space, and 
three-dimensional pixel distribution (classification-by-color cloth) is created. Drawing 8 is a pixel 
distribution map in a three-dimensional color space. In drawing 8 , R axis shows the red component of 
a pixel, G axis shows the green component of a pixel, and B axis shows a part for Aoshige of a pixel. In 
this three-dimensional color space, it approaches, respectively, and the pixel 10a of the pattern space 
which has the same color serves as a lump, and is arranged (Step S2). 

[0043]If pixel distribution of a three-dimensional color space is searched for, the pixel which has a 
pixel value which one dimension-izes pixel distribution of this three-dimensional color space, and is 
equivalent to each position of the arrangement of the one dimension-ized pixel value will create the 
frequency histogram which shows the frequency where it appears in the picture 10. 
r0044l Drawing 9 is a figure showing a frequency histogram. In the frequency histogram of drawing 9, 
the horizontal axis shows the arranged position of the red and the green and blue pixel value which 
were one dimension-ized. That is, each arranged position is expressed with the red in a three- 
dimensional color space, and a green and blue pixel value. The vertical axis shows the frequency of 
occurrence of the pixel which has a pixel value in the arranged position of a horizontal axis. 
[0045]When one dimension-izing pixel distribution of a three-dimensional color space, it becomes 
important to scan a three-dimensional color space so that the pixels which a pixel value approximates 
to the neighboring position on the arranged position of the pixel value one dimension-ized may gather. 
For this reason, a three-dimensional color space is scanned according to a space filling curve. A 
space filling curve is defined as a curve which passes along all the lattice points which fill 
predetermined space only once, and the Peano (Peano) curve, a Hilbert curve, etc. are contained in 

this - 

r0046l Drawing 10 is a perspective view of the three-dimensional Peano curve. If the three- 
dimensional color space of drawing 8 is scanned along the Peano curve 19 of drawing 10, a three- 
dimensional color space can be uniformly scanned with fixed movement magnitude. For this reason, 
the pixel which the pixel value approximated in accordance with the scanning path can be gathered, 
and the one-dimensional frequency histogram which the peak area of the frequency of occurrence as 
shown in drawing 9 by it actualized can be obtained (Step S3). 

[0047]Next, the number of partitions (cluster number) of a field is inputted. Here, in order to ^divide the 
picture 10 into drawing 3 - the four pattern spaces 11-14 of drawing 6 t the cluster number "4" is 
inputted (step S4). 

[0048]And it quadrisects based on the cluster number into which the classification-by-color cloth of 
each pixel of the picture 10 was inputted by the frequency histogram of drawing 9 with the application 
of the discriminant analysis method. In the frequency histogram of drawing 9, along the arranged 
position of the one-dimensional pixel value shown on a horizontal axis, the set portion (peak area) of 
the frequency of occurrence of a pixel distributes, and is formed. Then, based on the distribution 
shape of such a frequency histogram, the threshold for dividing the arranged position of a 
one-dimensional pixel value with the application of a discriminant analysis method is computed. 
[0049]The discriminant analysis method is described by Vol.J63-DNo.4 and 349-356 pages in 
"automatic threshold selecting method based on distinction and least square standard" Otsu [ 
Nobuyuki ] work, the Institute of Electronics and Communication Engineers paper magazine, and April, 
1980, for example. The method described by the paper concerned is a method of choosing a threshold 
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so that distribution between fields when a certain threshold divides a density histogram into two may 
serve as the maximum, when performing binarization processing of a monochrome multi gradation 
image. On the other hand, in this example, extend the discriminant analysis method in the binarization 
processing of the monochrome multi gradation image described by the paper concerned to multiple- 
value-ized processing of a color picture, and it is applied, A threshold is computed so that distribution 
between each field in the field (arranged position of a pixel value one-dimensional in this example) for 
which it asks in multiple-value-ized processing may become the maximum. In the example of drawing 
9, the thresholds Th1-Th4 are computed (Step S5). 

[0050] As shown in drawing 9 . based on the computed thresholds Th1-Th4, the arranged position of a 
one-dimensional pixel value And the less than one threshold Th field A1 , It is divided into four fields 
(cluster region) of the less than two one or more threshold ThTh field A2, less than three two or more 
threshold ThTh field A3, and less than four three or more threshold ThTh field A4. These four fields 
are equivalent to the circuit pattern field 1 1, the resist field 12, the pad region 13, and the silk field 14, 
respectively (Step S6). 

[0051]Then, the red to each pixel of the picture 10 and a green and blue pixel value are compared 
with the red of the four fields A1 called for in Step S6 - the arranged position corresponding to A4 
and a green and blue pixel value, it judges to which field each pixel of the picture 10 belongs, and all 
the pixels are classified into four fields. Thereby, the picture of each pattern space of the circuit 
pattern field 1 1, the resist field 12, the pad region 13, and the silk field 14 can be generated and 
divided from the picture 1 0. 

[0052](2) The 2nd area division processing drawing 1 1 is a flow chart of the 2nd area division 
processing. In drawing 1 1 , it inputs first as color data which consists the picture 10 of a printed circuit 
board of red for every pixel, and a green and blue pixel value with the cameras 2 for an input, such as 
a CCD camera (Step S1 1). 

[0053]Next each pixel of the inputted picture 10 is arranged to red and a green and blue three- 
dimensional color space, and three-dimensional distribution of a pixel is created (Step S12). 
[0054]In order to represent the color of a large number which the picture 10 has based on the 
inputted color data of each pixel of the picture 10 with the representative color candidate of a 
predetermined number, a limited color specification algorithm is applied. The following three methods 
are used for a representative color candidate's selecting method using a limited color specification 
algorithm. 

[0055]The 1st selecting method is the method of choosing the color of the predetermined number 
which created the frequency histogram showing the frequency of the color where it appears in the 
picture 10, and was chosen from order with the high frequency of occurrence as a representative 
color candidate. That is, the frequency of occurrence of the pixel in each locating position of a three- 
dimensional color space is counted. And the color of a predetermined number is chosen sequentially 
from the color of a pixel with the high frequency of occurrence, and let this be a representative color 
candidate of the picture 10. The color data of each pixel is transposed to the nearest representative 
color candidate's color data out of the representative color candidate of a predetermined number. 
Thereby, the color of hundreds contained in the picture 10 - number Rui Chigusa can be transposed 
to the representative color candidate of a predetermined number. 

[0056]The 2nd selecting method is a method of using a color space linearity split plot experiment. A 
color space linearity split plot experiment is a method of dividing into linearity only the field over which 
the pixel of an original image is distributed in red, green, and blue space, and setting up a 
representative color candidate for every subspace of that, and drawing 1 2 is an explanatory view of 
this color space linearity split plot experiment 

[0057]First, as shown in drawing 1 2 (a), n (integer) division into equal parts of the distribution area of 
the pixel in alignment with the red axis R of a three-dimensional color space is done. Next, as shown 
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in drawing 1 2 (b). n (integer) division into equal parts of the distribution area of the pixel in alignment 
with the green axis G of a three-dimensional color space is done. As shown in drawing 12 (c). n 
(integer) division into equal parts of the distribution area of the pixel in alignment with the blue axis B 
of a three-dimensional color space is done. This divides the pixel distribution space of a three- 

3 

dimensional color space into the subspace 8 of about n . And the central value of a color is 
calculated every subspace 8, and let this color be a representative color candidate. 
[0058]The 3rd selecting method is the method of selecting a representative color candidate by 
performing one dimension-ization of pixel distribution of a three-dimensional color space using a 
space filling curve, and unifying the adjoining color. A space filling curve is defined as a curve which 
passes along the lattice point which fills predetermined space only once, and the Peano (Peano) 
curve, a Hilbert curve, etc. are contained in this. Drawing 8 is a pixel distribution map of a three- 
dimensional color space. Drawing 1 0 is a perspective view of the Peano curve. Drawing 13 is a figure 
showing a frequency histogram. 

[0059]In this method, a three-dimensional color space is first scanned along the Peano curve shown 
in drawing 10 . as shown in drawing 13 . a rearrangement is carried out to a one-dimensional color 
space, and a frequency histogram is created. If a frequency histogram can be found, the color which 
adjoins along the arranged position of the color of a frequency histogram horizontal axis will be unified, 
and the arranged position of a color will be divided so that the frequency of occurrence of a pixel may 
become equal. And a representative color candidate is set up for every divided fields VS1-VSL 
[0060]By using either of the three above-mentioned methods, it can place and replace by the 
representative color candidate of a number who had the picture 10 which consists of a color of 
hundreds - number Rui Chigusa limited (Step S13). 

[0061]It is preferred to ask beforehand as the number of representative color candidates according to 
the kind of picture 10. When the picture 10 was expressed by about 700 colors by the result of 
examination by this invention person, it was possible to have limited even to several percent of a color 
number actual as the number of representative color candidates. If the number of representative color 
candidates is limited too much, it will become difficult for the field divided from the picture 10 to 
become inaccurate, or to divide for every pattern space. 

[0062]Next, the initial value and terminating condition which are used for the number of partitions 
(cluster number) of the field for dividing the picture 10 into two or more fields and the rearranging 
method mentioned later are inputted. For example, in this example, in order to divide the picture 10 
into drawing 3 - the four pattern spaces 11-14 of drawing 6 t "4" is inputted as a cluster number (Step 
S14). 

[0063] And the three-dimensional color space where each pixel of the picture 10 transposed to the 
representative color candidate has been arranged based on the inputted cluster number is divided into 
four fields using the rearranging method (the K-mean method). Drawing 14 is an explanatory view of 
the area division by the rearranging method. In drawing 14 , the sunspot shows typically the pixel 1 6 
transposed to the representative color candidate in the three-dimensional color space 1 5. 
[0064]First, in drawing 14 (a), "4" is specified the number of the fields to divide, and here. The initial 
value 17 of four inputted color data is set as the applicable position of the three-dimensional color 
space 15. And it computes whether each representative color candidate's pixel 16 is close to any of 
the four initial values 1 7, and all the representative color candidates' pixel 1 6 is divided into the four 
fields r1-r4 so that the pixel 16 of the representative color candidate near the same initial value 17 
may be included. The parting line Y1 in drawing 14 (a) shows the boundary of these four fields r1-r4. 
[0065]Next, in drawing 14 (b). the average value of the color data a representative color candidate's 
pixel 16 contained in each of the four divided fields r1-r4 is calculated, and this is set up as the center 
value 17a of the next new field. And it judges whether all the representative color candidates' pixel 16 
is close to any of the four newly set-up center values 1 7a, and each representative color candidate's 
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pixel 16 is again divided into four field r1 a-r 4a. The parting line Y2 shows the boundary of four field 
r1 a-r 4a. 

[0066]In drawing 14 ( c) t the above-mentioned processing is repeated, and is performed and the 
amount of change of the new center value for every processing ends repeated operation processing in 
the state where it became smaller than the value given by the terminating condition. Thereby, the 
representative color candidate s 6 pixel can be divided into four field r1 i-r 4i (Step S15). 
[0067]The last center value 1 7i in each field divided into four is set up as a representative color. 
Thereby, four representative colors respectively corresponding to four region divisions are determined 
(Step S16). 

[0068] And the color data of each pixel of the picture 10 is compared with the color data of four 
representative colors, and the color data of the representative color which approaches most is 
assigned to the color data of each pixel. Thereby, the picture 10 is respectively divided based on four 
color data which is each pixel (Step S17). 

[0069j(3) the 3rd area division **** — this processing can be applied when the color of each pattern 
spaces 11-14 of the picture 10 of the printed circuit board 1 is known. Only the pattern space of a 
light filter and the same color can be extracted one by one by using a monochrome sensor as the 
camera 2 for an input, attaching the light filter of each pattern spaces 11-14 and the same color one 
by one in front of a monochrome sensor, and picturizing the printed circuit board 1. 
[0070]With the application of publicly known methods, such as the rearranging method, area division 
processing may be performed instead of the above-mentioned area division processing. 
[0071]In addition to the above-mentioned area division processing, the region dividing part 5 
processes by making it grow fat to the boundary part of each divided pattern space. 
[0072]The above (1) In the pattern spaces 11-14 obtained by processing of - (3), the boundary part of 
each pattern spaces 11-14 may be incorrectly identified by the quantization error of a picture, the 
error in the pattern formation process to a actual printed circuit board top, etc. If it inspects in such 
the state with the application of an inspecting standard different every pattern space 11-14, the 
erroneous detection of a defect and the leakage in detection will arise on the boundary of each 
pattern space, so, in the boundary part which the pattern spaces 11-14 adjoin, the pattern space to 
which a severer inspecting standard is applied is swollen to the pattern space side of another side — 
it processes by making it grow fat (expansion processing). 

r0073l Drawing 15 is fattened and is an explanatory view of processing. When the pad region 1 3 and 
the silk field 14 of the picture 10 have touched, the pad region 13 has [ in / drawing 1 5 (a) ] a severe 
inspecting standard of a defect compared with the silk field 14. Then, as shown in drawing 1 5 (b), it 
processes by fattening the pad region 1 3, and several pixels are expanded for the picture element 
position of the outermost periphery of the pad region 13 to the silk field 14 side. Thereby, to the 
extension 13a of the pad region 13, the inspecting standard for pad region 13 is applied, and the 
leakage in detection of a defect can be prevented to it. 

[0074]What is necessary is just to make it process by fattening a pattern space with the severest 
inspecting standard to the boundary part with which three or more pattern spaces are in contact. 
[0075][The composition of the examining processing part 6 and processing operation] Next, the 
examining processing part 6 conducts the inspection which applied an inspecting standard different 
every pattern space 1 1-14 to the examination image which picturized the printed circuit board 1 and 
was inputted from the camera 2 for an input As an inspection method, the inspection method or 
comparison-checking method based on a design rule is applied. Hereafter, processing of an all 
directions method is explained. 

[0076][1]the inspection method (1) based on a design rule — the 1st inspection method drawing 16 is 
a block diagram of an examining processing part in which the 1 st inspection method based on a design 
rule is applied. In drawing 1 6 , the examination image 1 0 shows the picture of the printed circuit board 
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1 picturized with the camera 2 for an input for defect inspection, and the area information 20 shows 
the position on the examination image 10 of each pattern spaces 11-14 obtained by the above- 
mentioned region dividing part 5. 

[0077]The examining processing part 6 consists of the design rule inspection section 21, the 
inspecting standard selecting part 22, and the inspecting standard storage 23. Two or more design rule 
A-N which corresponded to each pattern space as an inspecting standard is stored in the inspecting 
standard storage 23. 

[0078]The inspecting standard selecting part 22 receives the area information 20 from the region 
dividing part 5, chooses design rule A-N according to each pattern space from the inspecting standard 
storage 23, and outputs it to the design rule inspection section 21. 

[0079]In the design rule inspection section 21, each pixel of the examination image 10 is read one by 
one, the pattern space in which each pixel is contained based on the area information 20 is judged, 
and the existence of the defect of a pattern space is detected with the application of design rule A-N 
with the selected inspecting standard selecting part 22. 

[0080] For example, when the design rule A in which a defective detection standard is comparatively 
loose when the pixel read from the examination image 10 belongs to the silk field 14 is chosen and a 
pixel belongs to the pad region 1 3, the design rule N in which a defective detection standard is 
comparatively severe is chosen. To the silk field 1 4 in which ****** is not in the characteristic of the 
circuit formed in the printed circuit board 1 about influence by that cause, detection becomes 
possible also about a defect minute about the pad region 13 which can perform defective detection 
promptly and where a semiconductor chip is mounted, and poor generating can be prevented. 
[0081 ]The defective detection about both middle is attained to the circuit pattern 1 1 and the resist 
field 12. Thus, according to the kind of each pattern spaces 11-14, defective detection can be 
efficiently performed with the application of a suitable design rule. 

[0082](2) The 2nd inspection method drawing 1 7 is a block diagram of an examining processing part in 
which the 2nd inspection method based on a design rule is applied. In drawing 1 7 . the examination 
image 10 shows the picture of the printed circuit board 1 picturized with the camera 2 for an input for 
defect inspection, and the area information 20 shows the position on the examination image 10 of 
each pattern spaces 11-14 obtained by the above-mentioned region dividing part 5. 
[0083]The examining processing part 6 consists of the definition conversion part 25, the design rule 
inspection section 21, and the inspecting standard storage 23. The design rule A common to each 
pattern space is stored in the inspecting standard storage 23. 

[0084]Although the design rule of the number according to the pattern space from which the 
inspection accuracy demanded differs was prepared beforehand and the method of choosing and 
applying for every pattern space was used in the 1st inspection method of the above, In the 2nd 
inspection method, a design rule is carried out in common and the method of changing the resolution 
of the picture of each pattern space so that a design rule may suit the inspection accuracy required of 
each pattern space is used. 

[0085]The definition conversion part 25 reads each pixel of the examination image 10 of the printed 
circuit board 1 inputted through the camera 2 for an input, and the A/D conversion part 3 one by one, 
and judges whether each pixel belongs to which pattern space by the area information 20. And the 
definition conversion part 25 is changed into the picture of the resolution defined to each pattern 
space to two or more pixels contained in the same pattern space. 

[0086]It changes into the resolution according to each pattern space by setting the input resolution of 
the camera 2 for an input as the resolution corresponding to the severest pattern space of the 
inspecting standard first as a converting method of resolution, incorporating the examination image 10, 
and performing infanticide processing for every pattern space. For example, the input resolution of the 
camera 2 for an input is set as the resolution corresponding to the severest pad region 1 3 of the 
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inspecting standard, the examination image 10 is incorporated, infanticide processing is performed 
about the pixel group of the circuit pattern 1 1, the resist field 12, and the silk field 14, and resolution 
is made coarse at this order. 

[0087]The image pick-up magnification of the camera 2 for an input may be changed at given 
resolution instead of infanticide processing. 

[0088]In the design rule inspection section 21, the existence of the defect of a pattern space is 
detected with the application of the design rule A stored in the inspecting standard storage 23 to each 
pixel of the examination image 10 from which resolution was changed based on the area information 
20. 

[0089]Defect inspection can be conducted with inspection accuracy which is different to each pattern 
spaces 1 1-14 by this using the common design rule A. 

[0090][2]the inspection method (1) based on a comparison-checking method — the 1st inspection 
method drawing 1 8 is a block diagram of an examining processing part in which the 1st inspection 
method based on a comparison-checking method is applied. In drawing 1 8 . the examination image 10 
shows the picture of the printed circuit board 1 picturized with the camera 2 for an input for defect 
inspection, The image comparison 30 shows the picture of the printed circuit board which has the 
regular pattern stored in the image comparison storage (not shown), and the area information 20 
shows the position on the examination image 10 of each pattern spaces 11-14 obtained by the above- 
mentioned region dividing part 5. 

[0091]The examining processing part 6 consists of the comparative inspection part 31, the inspecting 
standard selecting part 22, and the inspecting standard storage 32. Two or more inspecting standard 
value A-N corresponding to each pattern space is stored in the inspecting standard storage 32 as an 
inspecting standard. An inspecting standard value shows the acceptable value of the difference in the 
pixel value of the examination image 10 and the image comparison 30. 

[0092]The inspecting standard selecting part 22 receives the area information 20 from the region 
dividing part 5, chooses inspecting standard value A-N according to each pattern spaces 1 1-14 from 
the inspecting standard storage 23, and outputs it to the comparative inspection part 31. 
[0093]In the comparative inspection part 31, each pixel of the examination image 10 and each pixel of 
the image comparison 30 corresponding to this are read one by one, and the difference of the pixel 
value of both pixels is searched for. The existence of the defect of a pattern space is detected by 
choosing the inspecting standard value corresponding to the pattern space which judged 
simultaneously the pattern space in which each pixel is contained based on the area information 20, 
and was judged by the inspecting standard selecting part 22, and comparing the size of the difference 
of the selected inspecting standard value and a pixel value. 

[0094]For example, when the pixel read from the examination image 10 belongs to the silk field 14. 
When an inspecting standard value comparatively small when a comparatively large inspecting 
standard value is applied and a pixel belongs to the pad region 13 is applied and a pixel belongs to the 
circuit pattern 11 or the resist field 1 2, the inspecting standard value of the size about middle is 
applied. Thereby, according to the kind of each pattern space, defective detection can be efficiently 
performed with the application of a suitable inspecting standard value. 

[0095](2) The 2nd inspection method drawing 1 9 is a block diagram of an examining processing part in 
which the 2nd inspection method based on a comparison-checking method is applied. In drawing 1 9 t 
the examination image 1 0 shows the picture of the printed circuit board 1 picturized with the camera 
2 for an input for defect inspection, The image comparison 30 shows the picture of the printed circuit 
board 1 which has the regular pattern stored in the image comparison storage (not shown), and the 
area information 20 shows the position on the examination image 10 of each pattern spaces 11-14 
obtained by the above-mentioned region dividing part 5. 

[0096]The examining processing part 6 consists of the definition conversion part 25, the comparative 
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inspection part 31, and the inspecting standard storage 32. The inspecting standard value A common 
to each pattern space is stored in the inspecting standard storage 32. 

[0097]Although the inspecting standard value of the number according to the pattern space from 
which the inspection accuracy demanded differs was prepared beforehand and the method of 
choosing and applying for every pattern space was used in the 1 st inspection method, In the 2nd 
inspection method, the inspecting standard value was carried out in common, and suitable defective 
detecting accuracy is realized for every pattern space by changing the resolution of each pattern 
space suitably. 

[0098]The definition conversion part 25 reads each pixel of the examination image 10 of the printed 
circuit board 1 inputted through the camera 2 for an input, and the A/D conversion part 3, and each 
pixel of the image comparison 30 prepared beforehand one by one, and judges whether each pixel 
belongs to which pattern space by the area information 20. And it changes so that it may become the 
resolution in which two or more pixel groups contained in the same pattern space were provided to 
each pattern space. 

[0099] As a converting method of resolution, the input resolution of the camera 2 for an input is set as 
the resolution corresponding to the severest pattern space of the inspecting standard, the 
examination image 10 is incorporated, each pattern space is identified, and it changes into the 
resolution according to each pattern space by performing infanticide processing for every pattern 
space. 

[0100]In the comparative inspection part 31, the difference of each pixel value of the examination 
image 10 and the image comparison 30 from which resolution was changed based on the area 
information 20 is searched for, and the existence of the defect of a pattern space is detected as 
compared with the inspecting standard value A stored in the verification condition storage 23. 
[0101](3) The 3rd inspection method drawing 20 is a block diagram of an examining processing part in 
which the 3rd inspection method based on a comparison-checking method is applied. In drawing 20 . 
the examination image 10 shows the picture of the printed circuit board 1 picturized with the camera 
2 for an input for defect inspection, Image comparison A-N shows the picture of each pattern space 
of the printed circuit board 1 which has the regular pattern stored in the image comparison storage 35, 
and the area information 20 shows the position on the examination image 10 of each pattern spaces 
11-14 obtained by the above-mentioned region dividing part 5. 

[0102]The examining processing part 6 consists of the definition conversion part 25, the image 
comparison selecting part 36, the comparative inspection part 31, and the inspecting standard storage 
32. The inspecting standard value A common to each pattern space as an inspecting standard is 
stored in the inspecting standard storage 32. 

[01 03] Although the resolution of the examination image 10 and the image comparison 30 was changed 
and each pixel of both was measured with the 2nd inspection method of the above, image comparison 
A-N changed into predetermined resolution for every pattern space is beforehand prepared in the 3rd 
inspection method. 

[0104]The definition conversion part 25 reads each pixel of the examination image 10 inputted through 
the camera 2 for an input, and the A/D conversion part 3 one by one, and judges whether each pixel 
belongs to which pattern space by the area information 20. And it changes so that it may become the 
resolution in which two or more pixel groups contained in the same pattern space were provided to 
each pattern space. 

[0105]As a converting method of resolution, the 1st and 2nd inspection methods of the above and the 
same method are used. 

[0106]The image comparison selecting part 36 chooses image comparison A-N of the pattern space 
to which each pixel of the examination image 10 read into the definition conversion part 25 belongs, 
and outputs it to the comparative inspection part 31. 
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[0107]In the comparative inspection part 31, the difference of each pixel value of the image 
comparison outputted from the examination image 10 and the image comparison selecting part 36 
from which resolution was changed based on the area information 20 is searched for, and the 
existence of the defect of a pattern space is detected as compared with the inspecting standard value 
A stored in the inspecting standard storage 32. 

[01 08] As opposed to the printed circuit board in which several pattern spaces from which the 
inspection accuracy demanded differs by the above processing are intermingled, By identifying the 
color which two or more pattern spaces have, a pattern space can be separated correctly and defect 
inspection can be conducted with the application of an inspecting standard which is different for every 
pattern space using this separation result Thereby, defect inspection of a pattern space can be 
efficiently conducted in exact and suitable accuracy to the printed circuit board 1 in front of 
component mounting. 

[0109]In the above-mentioned example, the camera 2 for an input is equivalent to an imaging means, 
The region dividing part 5 is equivalent to an area identification means, and the examining processing 
part 6 is equivalent to an inspection means, The inspecting standard storage 23 is equivalent to a 
design-basis storing means, and the inspecting standard selecting part 22 and the image comparison 
selecting part 36 are equivalent to a selecting means, The design rule inspection section 21 and the 
comparative inspection part 31 are equivalent to a judging means, the image comparison storage 35 is 
equivalent to an image comparison storing means, the inspecting standard storage 32 is equivalent to 
an acceptable value storing means, and the definition conversion part 25 is equivalent to a conversion 
method. 
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* NOTICES * 

JPO and INP1T are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing 1] It is a block diagram of the test equipment of the printed circuit board by this invention. 
[Drawing 21 It is a mimetic diagram of a printed circuit board. 

("Drawing 3] It is a mimetic diagram of the circuit pattern field of a printed circuit board. 

fDrawing 4l lt is a mimetic diagram of the resist field of a printed circuit board. 

fDrawing 5l lt is a mimetic diagram of the pad region of a printed circuit board. 

fDrawing 6] It is a mimetic diagram of the silk field of a printed circuit board. 

fDrawing 7] It is a flow chart of the 1 st area division method. 

fDrawing 8] It is a pixel distribution map in a three-dimensional color space. 

fDrawing 9l lt is a figure showing a frequency histogram. 

fDrawing 10l lt is a perspective view of the three-dimensional Peano curve. 

fDrawing 11] It is a flow chart of the 2nd area division method. 

fDrawing 12] It is an explanatory view of a color space linearity split plot experiment. 

fDrawing 13] It is a figure showing a frequency histogram. 

fDrawing 14l lt is an explanatory view of the area division by the rearranging method. 
fDrawing 15l lt is made to grow fat and is an explanatory view of processing. 

fDrawing 16l lt is a block diagram of an examining processing part in which the 1 st inspection method 
based on a design rule is applied. 

fDrawing 1 7l lt is a block diagram of an examining processing part in which the 2nd inspection method 
based on a design rule is applied. 

fDrawing 18l lt is a block diagram of an examining processing part in which the 1 st inspection method 
by a comparison-checking method is applied. 

fDrawing 19] It is a block diagram of an examining processing part in which the 2nd inspection method 
based on a comparison-checking method is applied. 

fDrawing 20] It is a block diagram of an examining processing part in which the 3rd inspection method 
based on a comparison-checking method is applied. 

fDrawing 21] It is a figure showing the manufacturing process and inspection process of a printed 
circuit board. 
[Description of Notations] 

1 Printed circuit board 

2 The camera for an input 

4 Inspection section 

5 Region dividing part 

6 Examining processing part 
10 Picture 
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11 Circuit pattern 

12 Resist field 

1 3 Pad region 

14 Silk field 

20 Area information 

21 Design rule inspection section 

22 Inspecting standard selecting part 

23 Inspecting standard storage 
25 Definition conversion part 

30 Image comparison 

31 Comparative inspection part 

32 Inspecting standard storage 

35 Image comparison storage 

36 Image comparison selecting part 
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^&jz&bntc®£mizm^x&>i2-ymw<DX mm^^micm^titc^nm^^t^tmbx ;/'. 

jff^«ti-*ias^^*.sc'i^!i$«i"r4i»*3i-'i' ' simm&i .&**~^w**&vkmm:ifbs 

ct si»#«2 tffiov y^ra*©***. . ; $&f $£wm£\ : : : : 

©P«^^jft#S^^iii V 30 (ctew^^RI©WM^W^1-*l'I^Si*:(i^:fci:i 

^^f® i -r sf»>flH 2 sets©?- y > h s«©*^^a. * - >««*iw^st^;«««>*& a- * - : >6W$iK 

set* *> ^ ehfcira^ y ^ bmm>w® tammmo ir© y y > h»«©^2«a. 

36«C#i, . 40 BiflElStS:©^-f ->«SWm$ ti/ct5fB7* y > 

a»©^-*-^.«)i8K*nehM)S^SjS^©^ffi?r Huffily > hS1S©S/^->M^©fe{c^^rijugB . 

©H£ll©M£#i^ 4#S»iT4^y>:hS«©^$C^. 

:§ffi<bMIBlli*l:b®DT^^->^lS©^PS©#«l [jWl©|M|a|W!l: 

=&*jst zvmm t m±tc c i frs«*5 so [ooon 
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: [:Q o;p:2j; . 

& Uf » 2 1 ~S 2 5 ) (Ccfc9$gi§3ft*. 10 

c o o o si e AD^-^^g (xf-7 ^s 2 i ) • 

■Ctt CAD Ott3aia>^^V7 Hx7) * 

■•wojcatasK3Ritr^#'««R. hi. gndu 

[000 4 J /<#r*->iSW3i ca^ V^S 2 2 ) -e 
tt. € A Dtcj: &9$ftfe>r« ->y- actc&a»r* 

;6«c. vi^-i'BfiSis (ay 2 3 );-?«. irm; : 

s*«c mm- ujimmxm 20 

[0005] cc^-croigT, ffS©/<^->3W^eR 

[000 6 ] ±IB©7:U> hS«Ot{jfiXli-C«. SI 

mte&txn*v&&wi t>ftrt>*. . c a : 

->#. a * - xom^urmo^m^ittc y? * 30 
y?;c>^-»t&$ cay >ys :3 i ) ^T*>ns.:: 

[0 007 ] £/<:. 

OWKH(0)!r-&? -f^A&S (Xf ^S 3 2 ) 

[ 0 0 0 8 ] s ijsifc".; m&^®'*2^i'Mf^mi£ic 

^-^©^a^^ay^rs 3;3 );j!#t£*i*. c© 

4*S»^*^bft:t«E*fT:9;Ci*#* (A>. 0R 

^•^2-6 6 4 3 4^&$?tt, l&ify-* (C ; 
ADr-*) L/ £ f * -> £ ftfcW©iB : ■ 

i. ttc. «Sf7-8 38 4 8^*"C«'.. IW 

[0 0 09] 3 6(C, SP D D ajl^X«^{C«; gfo D D ©il§S 
tt®4«Sr-5l^^3E Cay.» ^S 3 4 ) :jWTtoh : 
h. 50 



[o or o] fc*©yy > h«1S©S?Sxgr : 
»©W^©sii2*nft>nt:(,^ci : : : , 

[0 011 1 

ml -cmiat s ymtfim^zn s <* 5 ic« x $ -a > 

flNKc«:^9^ ^m-* ->©*&#£(; S t , 

$?>a^M»^pC :^c;^;,^u;b Hi^iM^ii I 
$n« (a^^^s 2 5) ©blw ft fee . ^0 ^ ^ s 
«Lh©^^->©^ai^Mf^et^a**itus. 
[0 0 12] *^©BWtt a5 n a ^itir©^»;>> 

«QE ^gte<t ^ '/ > K»S©^«*^-£SI«^ S C <b 
[0:0 13 ];: ; : - • ;L : :V. ; : :.-.::. : " ;:; : "- ::'^::]= : -^ii'V-vK 

:[^a*^^5/£*<#Sfci ^?B©^ft ] ; ^ 1 © : 

^3 : nfcmv{ce©M*sa»©>!<*->®«©^is 
is^#@ i . ^ >; > h s«©S/N- » - >{s^©fetc*-3 

-rs^#ei*«^.fc4>©r*s. . , 

[o 0 1 4 ] ■mi vmimi?') > hmrnw&m 

Kfei>t(t ^>j> ha«{c^3^yta»©/^-> 

y > hS«©^RS^iH4^a < m 5 1 tftx-zz. 
[001 5] mz<DkwK&*7>)> mm<b®mm. 

[ 0.0 1 6 ] C©»^> ^*->«^({Cjirt8"h-fcR 
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[ooi7] mz vmicm? <j> K»®©fc2£g 

mmit'z&mnt* -m&wzvmm mm 
mmtc&^x&^z - y®m<DXM<o?iMztmt 
z>w%^®. £ *m*.tc i><DX$> i, . 
[o o 1 8 ] m 3 ©i&mcc&s >; > h mmo&gmm io 

[0 0 1 9 ] f40MKM^'/> K««©fcS&S 
«, ^©^{cftSTW > Kg£©tfc$i|g©titJi5S{C 

fet»r ®mmy z - ym.®mm<ommm 20 
z®m r rz>mstmmftm¥®£, *><*->*«©■» 

t ' • ; ,.■ ' :' : > : : XL 
[ 0 02 0 1 *4 ©nii3{c^s 7" K«t£©t££iig 

Mm.*i&m8k?z> cticj: *) jm<omtsmicttt 30 
[002 iim<mmicm^<MMmm^m 

fcivk #MM&£ J: 9 fi?*>tt 

feb" y > | ;£k©b&£ ©ii^ffi©M©l*Sffir&Sk. 
©■c&s. 

[0022 ] C©t§£. iE&©iIi§rC&5#R«?s£^ 40 
iS&CC&fc^CC d: «5 f# 6tifcy > K»g©iffl#< £©fi ' 
g|ffi©ii©lfc&ffiKS^^"v£ ->^$©*|s&©W* 
*iEii«:^m-r S C i tfftp # 6 . 

[ 0 0 ; 2 3 ] S& 6 ©gBJCC^S ■? i} > K8«©&Sgg 
«. B 5 ©iwc > h«S©^g^s©^tc 
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6 : .■/'.;:• •• ' : 

;[ 0 02 4 Ymevmucm?') >m&v&mmm 
jcfe^-rtt. gmmmmmmzmgmw®. 
i. mm&mc£mm2mwm<D%m®to>£ifim 

to i//c§¥§ffl*^iffifitg^©^ hmmti. mm n 
tm®m±. gmmisi t v i>\ b mmmmt vmmm 

m; : zftW£*yi mm^t^^y)^\^<m 

[ 0 0 2 5 ] m7 ©»iS«:^a7- 'J > H««©^2gB 

^^#12*^ s/-jf ->^tc*ji©rFSffl«:is 

#jSBH^**S?^fc^tifc»?^a©li»(c^^^5^^ 

^#©tc* m§hfttc&m< - >mm<omm 
i„ cti«:*tic;-rs#jiHmi©il^fil©M^*i<), it 

[ 0 0 2 6 ] C©iS^. #MB^«#SfC«^ y > h i 
»«©iE^©iii«^#Miffimi U-ctS«rt34i.x:te •) » fc 

mvmm tm^mc^m %m><* - >^©h 
# t <mmm<Dmp*#>hftz>. tic. fr®®tm&®. 

.^^^m^vm^m^- 
yfflmtfctxw > >*«©ii^<b#Miffl^<!: mn 

:^$iifci*gli(cS^cvTS#©M©SK*|iMur 

[0027]: S;8 ©l6WfcM5 7" "J > h»«©«lg^g 

¥mmfttcM®m<Dmmt%.m t . m 

ic £ *) m VI 3 n/c#Miffl^ £ ©B^fil©!!?:*^ 
ffitS^KtctSiW S m&®& £ ^ i £lti8-f £ «c: : 
<fc -irS^f - >?I^ccte w SXRS©^?:^^ * « 
^@i^«J^/c4>©-C*S. 
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6 n/c«^©iB«{C^g| U . : C <0%& Stitch 

z - >m®tcMitt 5 &mm»&j&immic <t o sir s 

hi. •* LT. «£#gM*:/y>**S«©B*£#JIBi 
[0029 ] SB 9 ©f^tf-fli* 7' >; > h 3Sffi©& 



a. m i ^8 ©c>Th^<^WK;^s^ 'j ■; 

[ 0 0 3 0 j c©i§£, t£2^©ffig#ii&s^*- 
[ 0 0 3 1 ] mi 0(7)^K:^s^'; : > hSScD*lfi^ 

&I»<h ©"CftS, 
[00 3 2 ] JTl OV&Wic&Zv'y > \-m&<Dtf3£fj 

mox ttmfrhfc&mmzmmt s e ..mi., y 

[0 0 3 3} 

[^©HiSO^Sg] #i&»©}lJ^tc£S? 
y > ■h»*©t(^it®fllffi*w't;a'o •» ■9-fit.T?**';'- 

[0034] 0 HCte^T , 7* »j > H&$©fca88 
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*y^2^6ttl*$tii@i«©T^n^-if*^^ 
: ;br-^{c^-rSA/D^SI53teJ:O t 7 r y^JHb2 

ftfc7* y > NSfi.i ©bh** 5 - * (tg-^T^y > h » 
is i ©krs©w&*j*s?- :««aM4 '«i*-t:wsv- 

t0 0 3 5 ] 3 *§2SP4 «; WMftMft *J<fc 
mW8» 6 *£tf. ffil&NNS 5-1*. Ktim** 5 2 

; " ; ; .gate i'©^^<:f - ^^©iS^K^Sl i>t§«' f - > 

y > F a«©^ a- f - ywm *ti*tmb-temam 

;[ 0 0 3 6 ] kiC. MEWmtZWicy') > h«S©^ 

[00 37] c©yy>h»«©m^s«, »«le«c 

20 •[ 0 0 3 8 ] 0 2 it; Xfim*}*? 2 (ci 0 p>n/cgp 
mtI0.^'J > F8S©l?g|5©li«S/WS-C* 

s„ 02©7"y>h»s©ij»i 0{c«. eapt$-»> 
: #i:ri;; h^i 2 . ^->k^i 3te«to-^ 

tc. ^33~06«, -en-etiiiim l O^^jtt^hfci! 
«^jr->«Wi i . u^^ hMMi 2. -n* mm 
34B«to'^;u^^ i 4©iffl^*7Kb'rC*S:. ; 

; "[00 3 90 [®«(^8!lg|55©&aSlJ^] 

3o 1 7'y>hs^i ©B&tca^tv-t;: wr^-r3 o©cv 
^^©^accios-'^^-^^wBift^Sdi/Tffi 

[0:64 0;] ( l ) m i<D&®fttt&m : ; 

: mm. ^i:©^^«i)feffl©7P-^:+-:i--c *.!>.. 
0 2 ©iaflit l o «. sia^cri 6ftfc# ( r ) . 

U (G) . (B) ©[fflsftfiSibTA^SnS. ^y> 

;iha«±©&A*f 1 1 ~ i 4 *n-?n^ 
jm^SttSfc*. Sffi©fe*is&ortvi 4 c©/c 
: ia^ i oo^< ^ -^m® ii-i 4 ©Sia^©s 
40 : iccg&s.. ^cri ifflifti o© 

■tic titjtixmfci o frbfy<z->%.m i-i 

4©B^*^-r^ci*ir#Sv 

[004 1] $ r. CCD: (^M^^) 7^© 
A^ffl*^!7 2 {ci o 7'y > hSS©iffl» 1 O ^SH^ 
. .i, r<t©^v 'ii #©H^(ii*>e.^:$fe^^£ b'cX^ 

^•5 (X7-y7*S 1 ) . 

[0042 ] Ale. CCDpS 7*>6Aij3h/c#ia^ 
Ci©*, ff©®^ffiKS^O^ ^> 
so .»© : 3'^X5ceSHIK:Eat»:r 3^7c©iB^^ (S^ 
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-cos. c<J53<fc7cfe£fii!(cfo(,>-ai ncfe&w-r s i&^fc^s n/c* ^ tu&vsfflm&o-mimmic*! 

j<ti^y®m>mmi oa&znetimmbxt&trj:-, mmm^m^ti^^mmco^mitm&^imbxm 

[0043 ] 3 ^fe^RS©!^^* 5 ** 6>ft £ £ HJSflm* 1 #7C©iIiffSfiI©ie?<Kag) CCfcW££$$ 

C © 3 X7i&£.m<Dmmft1B*: 1 '£5£{tU 1 &7cffc3 fifl©#f&#&*«:& * <fc -9 KfiffifcgtHf 5. 09 ©01 

J&*<iffl{8 1 0 $l£mitzm£*n<tM&.t.X Y A 10 5) , 

iftmtz. ■[■;, : [ob5o:] ,%vx[ 0sjc^*±$fe. nmutcMU: 

[0 044] 09 it, ISfib* h tf*>Jx*7Ts?m-Clb Th 1 ~T h 4 {c»-3l>T 1 ^©B&ffiCE^Jfta** 

■5. 09 ©«gt:* h #5 AJCfcOT tttf ftlftflSfb Hth 1 5m<m®A 1 <b; MBT h 1 £LtT h2* 

stifc^ n« *©a#fii©^'Ms?r^Lt:us 0 t $©$1$ a 2 <t . mmr h 2 w±t h 3 *#©m$a 3 

t£t>%, a^Jfi!S»3^7cfeSg|fflt?©#, |fc W©® i, KfflTh3«-hTh4^©^A4©4-3©^ 

Bi^ffl^wrsHi^©^^*^^^^^. n-?tiiS|l/^->^i 1. -v&x f-&®i 2. 

[00 45 ] j3 ^&mR<mmftG£i 'Xjtjt-rzm; ; = •■ kirki :3lfe*tf^:o*«i ^mti> (x^y? 

. £ . 1 #7c<b$ nSH*ffl©12?iJfil[SJb©)aK&g«ciB S 6 ) . 

Mm&'&m? shbs***^ 3 <t ^ tc 3 ^fe^ra** 20 to 0 5 1 ] •€■©&. n& 1 o©&H£fc*t-rs^. 

£^5££#Sg£&3. C©/cfcU: ^ y ^ W©ffl^0i^ ^-> ^S 6KteOX^fee>*lfc4 

>^ffl»{cae-5r3^7c©2iffl*^Ts. *MQWKft i~A4K*tJt.-rsi2?ij{4g©#. m, #© 

4 y ^mntte m%®^*fctev±x<DW-&% mmmt^itmb m& 1 o©&iim#£©M^ciii-f 

-g/cwas^^^iigii>T^3ns4>©r»»? s^**J^L'T±r©H^ : &4o:©««iK»si^s. c 

WiWi^TV (Peanb) ffl&^fc rt^JU hfiilSI?** 4ifcJt.fr>. flffe I 0*%6&fr*&~V&&l 1 , MM 

[0046] 01 o«. 3 ydc©** stomozswmx /^^ym®<DM&£$u& • am** : c±&i*%y/ 

.m. 0 1 o©-^t smm i 9te»**ja 8 ©3 #7c& [00 5 2 ] ( 20 sr2©$s$#«<ite8 

icfegtZCttfiV&Z. c©/c», *lt^!8«:?9->t 30 S. 01 lteJst^ *f. CCD*^7f©A^ffl* 

B$«fi©ia<Hb /cB3t U . ^ftfc.£oT09fcm y 7 2 (c J: 0 7" y > >S«©iS{& 10 ^iS^CTi© 

•T J: ^ ^Hi3?«K© f - i'^^sg^fc tfc 1 ^5c©« W<m%^WZ&T-Z 

|JE-li:^f-^&*»4.CA*tr**T(Xf-a^S3.) . ■ (^ysi l), 

[0 04.7:];3ctc; ^©^B^ : [0 0 5 3 ] r^tc.; : .|teb§'*>«tWfc_i 0:©&@M£^ 

f t C-CW. lii^l O *0 3 ~0 6 © 4 o©^-^ - W©3^fe^r t aKfESl/TBii^©3^7c;^ ; 5rfP 
>««1 1~1 :4j(t^iW.ir:Sfc«>. .*»^«K-F.4>J-^ :: fi»l.:(Xf r^S 1 2) o 

X^J-TS .(^f *^S4) . : [0 0 54] 36^, A^Sn/cBi^l 0©^Bi^©fe 

[0 04 8^i. •eiL.Xx 09 ©«s t ^ f #?&icmMft 1 o*iwr$^»©e%Bf®»© 

^a^jafflutBi^ i oipsii^e^^xbjsnfc f^e^fflrftas^sfcabcc; msea^T^y ^; 

zvzzmcmrf^xtftwrz* M9<D$mtx\->/ 40 A*®jrrs. B^e^T^ayxA^ffli^cf^fe 

xmmiamm&om^^ < v-tMm wfobx to 0 55 ] ^ 1 ©a^*ft«. jami 0 (c*jc»-cta^ 

&&2p.XX*i. %CX> C©<fc t X h>7 A i : : tife©«Si^b3fc«^E:^ h ^ Aif^L,;. tBS 

: [0 04 9] ^jBfe^B. m« ;r*ijgiite ic>'ft/jv2: ,: aagtcfew sa^©a^«s** * >h -r si ^ o : 

^^M. 1 9 8 0#4^. V o l . J 6 3 - DN '=::: U C^^Ii^ l 0©f^fe<^ffliTS6 $6K:. S@j 

o. 4 > 3 4 9~3 5 6M«cga^$nros. %®mx. ■ m>%Lf-**. mmmvm&fcffivtpfrhmbiBi^ 



(7) #B3¥1 1^337498 

I: / •. ]■ ••..>• A ' -Ixi. "... ? , : . J : I--: -.jrife;;, I , ;: : .-• 

1 0 K^Sn4^5~^«SOfe?rSfS^©««e<8 l 1~1 4:fc#gtit*fc«k *5X*$£G-C 

«{CSt^JlSC<!:*i-C#5. A#Ti (Xt^T'S 14) . 
[0 05 6 i::M2©jM5i*ffi» : . feSltflitiBtfSRiaSrffl [006 3 ]!:*tX- : A* i* gfcK3-3l> 

m„ mi mK<fmtmwmi^m(mwQ^* ?i$#fi©i8Bj0r&s. ai 4ecfccir. m^«a«x 

[0 0 5 7 ] 0 1 2 (a) CC^-TJ: 5«C, 3^7C Tcfe^Pfl 1 StCteWaf^g^ffitcat^^^^HS 

#(c. 0i2 <b) K7S-r«to«:. 3*7cfe^ io [0 06 4] ss-r a 14 c*-> eta*?.- mte&w 

•5. SfctC. 012 (c) {cm-ri^tc 3^7cfe^ia 4 ^©fe^- 2 ©fflJWffi 17 43 ^7cfe2gRB 1 5 ©K^ 

©#s$ijBKi£$ffl&©#*>6i«%n <n&)3?#-r aaKSS-rs. -eirc, s^s^ffl©ii^i 6*14 
• ©surras &c#tiit -5. *t/-c. g^^tW8c:i{c 1 7(ciai>m&^ffi©ii$u ■6*iS)te<t5«*!c.©f? 

&©f^B£#«>- C:©fe*f^fe^M<b -V Ilfe<^©il3g 1 ^440<p^i: 1 ~r 4 K#30-r : : 

■ ;[:0!0 : 58:}^ ':.^0}^laf> : ^©^|d^ii; «C<D4 ; ;?<p^ r 
lfl£fflt>*3:&^ 

BS^I-Sfe^^-rscitcfc-o-cR^fe^lffl^SS-r [0065] ^(c. 014 (b) {ctet^r. tfSISftfc 

Soffit?**. X^-X7 ^ y>#ffiig:£«» 0t5£©£ 20 4o©MHir 1 ~ r 4©*ttehtc£*n£f<^fe$M 

ra5r«/crtS^-*?:-S/cWjl-5 J: ^ ©iffl*l 6 ©€st*- *©¥$<!£?&«>. Cft*&©frfc 

3ft£fc©-C&9. «^i^ :(Pean.o) ii^ tmW<D$-m 1 7 a ^ibttSSTS. ±X<F> 

£)l*)l\-W&m i CM'3£t\Z><> @8«3^7tfe^ f^feil5lffl©iij^ 1 6 *sff fcfC 18:56 $ titc 4 

SS. 3£(c, 01 3tt JlgfcX h y^&^-rsr 16 &Htf4 -?©^J$r 1 a~ r 4 atc#f«-f S. ftm 
$5. aY2tt4oOMir 1 a ~ r 4 a©^IN:^l,Tt,> 

[0059] c©*a-c«. s-r 3^7nfe^fu]*0 1 o . : s. 

K:^f^7^ftl£MC?S-3TjtSU 01 3<C7jrf J:5{t (0 0 6 6 ] 3 6fc 0 1 4 ( c ) CC*J^"C, ±fE©M 

i^5c©fe^tcSE^J0T«stxi ; Hy7A*#^ : . a£is o ii UriC &^acr i ©#r/c##Mfi©^8&s 

\m.$ftiS.ft®l> <!& S * ^ (Cfe©|^iJ{4S«:^««-r -5,;: : f£li6©H^£4:o©Mi£ rl ijH r 4 i ^SatSC^ 

-et/T, #Slbfc&$VS 1-VS i «K:ttg|fe<i£f £ <b*i-C*S (^?fSl 5) , 

' /' [0 06 7] 4o{C^S(?tXfc#M^cteWS 

[006 0 ] ±12© 3 0©^ffi©l^' n*^fflt,^ i> C t m&iDQ&m l 7 i ?:f^feiLrS:S-rS„ C*l<C<fe 

«:«*: 0; »is^^as©&*6^4H»i o^mss ; ! . 4o©^fiiiR^K^ti-en^it.i,fc4-?©«ae*i 

7-,^S13). [0 06:8 ] *UX. ®^ 10 ©§B3^©fef : ^i4 

[006 1 ] ;&*>\ ««fefeHi©»<i: U-CW. ffi#; 10 ^©mfe©fef- *:i*it&t/. •Sf^fe: 

©a«(c ic o r ^ ^ < GiWiwv*^ 40 timr- zzmmv&f tntc* 

#{c0:-5#i*©^*t?«. il^l 0*17 0 OfeSS-C^ • 0. Si^l 0*iSiffi^©4o©fef J -^(c»^>-c^. 

mmittxmMtzc tva}mv$> r ,tc. n ioo6 9] o> mzomm^^m 
m&m<o&zmmc®M?z t \:mm omfffiz: tpmmtt: vwsl i ©s^ io:<6&'**->m 

:ft*«i*^i^ : fc : 0 : ;'>*:- >MJi«(c^-r 1 4©fe*m^©»^fcii»T;§ c i*i-t?t : 

[ o o 6.2 ] ^«c. mm o.^mw<oWi^ntitc ^ t> u*>v<D$&&>*z^>&m i ~ r 4 irt^© 
»©^©^» 7^ *&) > m^T5Siesffi(c *5 -7 ^ frttzm-m.'omxv v > k^k 1 

JSt^-Ctt . 1 0 40 3 —0 6 © 4 -^©^' f - >SM 50 ©^4»XfflWT€> c i^-cd 
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[0 07 0 ] fcfc. ±fB©^^f(IA{iacD^to»)(C, « [0 0 78 ] ^^«SiRgP2 2« ^^«iaJ5»i6 

[ 0 07 1 ] $ SCC. ^^^:5«; \ ±120^^11 : If ^>JU-;U&«8|J2 ;1 (CtH^f S. 

'Hn^ttit. miM:htcm^^>mm^mimcM [0079] ^^y^-^ms^z 1 -cw. &g.w® 

' T; • t¥3^'««ii*tf : ;; : io©&iffif&£Jii;K3?#j£#; flitofi2^tc«^<,>r ; : ; 

: : [0:0 7 2 ] _tiB < 1 ) ~ (3.) JmiM^W^k: : : sn^#35ns;/<^->^**ijSbr#2»*SiR 

[ O^^pH 1; 5tt^ 

1 5 (a) tc*jor. wusihsu o©;<? mm 3 9 . *ii©ife££fti±-rsc± 

k^frfmmi 4 i^sLrt^^; 3 20 : ; [ oio s;i ] 3 e.fc. las^-^ 1: iteio'u^^ h ; : 
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